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Spectroscopy and Spectral Analysis
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Fig. 1 Chemical structure of remifentanil acid
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Fig. 2 Infrared absorption spectrum of remifentanil acid
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Table 1 Infrared absorption spectrum data and

assignment of remifentanil acid
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Fig. 3 MS spectrum of remifentanil acid
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Fig. 4 Mass fragmentation mechanism of remifentanil acid
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Table 2 'H-NMR and *C-NMR data of remifentanil acid (DMSO-d; , 500 MHz)

Position S on HSQC 'H-'H COSY HMBC
1,5 129.5 7.49~7.53 (2H, m) + H-2. H-3, H-4 H-2, H-4
2,4 128.9 7.46~7.48 (2H, m) + H-1. H-3, H5 H-1. H-5

3 130. 4 7.40 (1H, m) + H-1. H-2, H-4, H-5 H-2, H4
6 138.2 / / / H-1, H-5
7 173.3 / / / H-8, H-9
8 28. 2 1.79~1.83 (2H, @) + H-9 H-9

9 8.9 0.82~0.85 (3H, © + H-8 H-8

10 59. 8 / / / H-12, H-13
11 29.7 2.07~2.09 (2H. m. H-1lw —+ H-12, H-13 H-12, H-13

2.27~2.30 (2H, m, H-11p)
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3.10~3.12 (2ZH, m, H-120) -
12 48.5 3.20~3.32 (2H. m. H-120) + H-11, H-14 H-11, H-14, H-15

3.10~3.12 (2ZH, m, H-13a)

[~ — — — _14 -15
13 48.5 3.20~3.32 (2H, m, H-139) + H-11, H-14 H-11, H-14, H-15
2.07~2.09 (2H, m, H-14a)
14 29.7 2. 27~2.30 (2H. m. H-149) + H-12, H-13 H-12, H-13
15 50. 8 3.17~3.19 (2H, ©) + H-16 H-16
16 28.5 2.78~2.81 (2H, © + H-15 H-15
17 171. 2 / / / H-15, H-16
18 172.3 / / / H-19
19 52.3 3.72~3.76 (3H, ) + / /
TEAT . T H 2 R JC TR 1 Ak 22 45 4 6 A7 7 4 11 04 43 A A0 OIE
3 45 Hod, 5 3 2 AW S R B 2F K R BR AR AE B RE T, 4T

S T S R HL A T A e I R e s SRS R A T
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Spectral Analysis and Structural Identification of Remifentanil Acid

ZHANG Nan, ZHUANG Ling-hua

Colleg

e of Chemistry and Molecular Engineering, Nanjing Tech University, Nanjing 211816, China

Abstract Remifentanil is a new, ideal, narcotic analgesic commonly used in surgery, which has the advantages of rapid effect,

short half-life, easy to control. quick recovery after the operation etc. After entering the human body. remifentanil is mainly me-

tabolized by the kidneys. Then remifentanil acid is formed after de-esterification metabolism. Therefore, it is necessary to study

the structure of remifentanil and its metabolite remifentanic acid. At present, only the structure of the prototype drug has been

studied, but the structure of its metabolite remifentanic acid has not been reported. Methods For the first time, this study estab-

lished

ultraviolet spectra, infrared spectra, nuclear magnetic resonance (NMR) spectra (i. e., 'H NMR, " C NMR, 'H-'H
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COSY, 'H-"C HSQC, 'H-*C HMBC and DEPT) and mass spectra for the chemical structure identification of remifentanil
acid. The ultraviolet spectrum showed the aromatic structure and the information of the conjugated system of remifentanil acid.
The maximum absorption in the vicinity of the ultraviolet end and 254. 0 nm respectively corresponded to the E; and B bands of
the substance, which showed the presence of the benzene ring characteristic structure in the molecule. The infrared spectrum test
was performed by preparing the remifentanil acid samples by the potassium bromide tablet method. The infrared spectrum was
used to analyze the peaks of the functional group vibrations of remifentanil acid. All the 'H NMR and *C NMR chemical shift
signals of the compound were assigned rationally by NMR spectroscopy (including ' H NMR, “C NMR, 'H-'H COSY, 'H-*C
HSQC, '"H-"*C HMBC and DEPT). Mass spectra were performed by positive electrospray ionization, and the mass-to-charge
ratio (m/z) was 362. 98, 331.02, 303.10, 259.09 and so on, which was consistent with the molecular weight of remifentanil
acid and corresponding to the structural characteristics of remifentanil acid. The results showed that the above analytical data of
a variety of spectral techniques coincided with the structure of remifentanil acid. Spectral analytical data is shown to be consistent
with the structure of remifentanil acid, which can be used in the study of the structure of remifentanil acid and provide a refer-

ence for the study of its quality and purity.

Keywords Remifentanil acid; Ultraviolet spectra; Infrared spectroscopy; Nuclear magnetic resonance; Assignment; Mass spec-

trometry; Structure identification
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